A tension -Frenkel-Kontorova dislocation model with a nonlinear interatomic force appears to be better justified than previous models in the interpretation of the 
I. INTRODUCTION The plasticity of solids is caused by dislocation motions in crystals. Owing to the discrete lattice structure, the motion of a dislocation requires on it a minimum shear stress to overcome the Peierls (-Nabarro) barrier. '2 Although various continuum approximations, either the original three-dimensional-elasticity methods by Peierls and Nabarro' or the one-dimensional FrenkelKontorova approximation by Indenbom, have the advantage of using analytical techniques, they also suffer from losing atomistic features, and it becomes difficult to account for the nonlinear interatomic force of crystals. In reality, the core energy might only be a small portion of the dislocation formation energy; however, the core migration energy couM be the major contribution to the dislocation migration energy, namely, the Peierls energy. Since atoms in a core are all heavily displaced, the neglect of the nonlinear force effect between these atoms could cause serious errors in evaluating the migration energy. The results were that these continuum approximations gave wider dislocations and therefore smaller barriers for dislocation migration than expected from discrete models. '6 This also led some people to question the significance of the Peierls hindering in plastic deformation of solids. ' Discrete approximations of Peierls barrier cal- Maradudin~had considered a three-dimensional lattice of spring-connected atoms in two symmetric configurations (stable and unstable) of a screw dislocation, which allowed him to find the ( 9) i=0, +1,+2, . .. .
As an illustration, we will use a phenomenological interatomic potential
Substituting Eqs. (9) and (10) 
In Fig. 4 The extreme sensitivity of the Peierls barrier to the value of I' also indicates that the isotropic models are very questionable in the precise calculation of the barrier, although they could sometimes describe more qualitative pictures owing to the possibility of using analytic techniques.
Nevertheless, they could also lead to incorrect concepts due to the underestimation of the Peierls barrier.
The discrepancies of our results with the experimental data might arise from the following sources.
25-IV. DISCUSSIONS
From our analysis discussed above, the movement of an edge dislocation can be interpreted better by the TFK model as supported by our calculated results of fcc metals. Except for Au, most of our calculated values are different from the experimental data by not more than a factor of 2, which had never been done previously.
This suggests that our model is probably close to the true situation of the edge-dislocation migration, where the energy of migration is concentrated on the core atoms just below the slip plane where tension exists. Figures 5(a) (1) The uncertainty of the accuracy of the surface energies, which were obtained in the hightemperature regime, whereas most of the internalfriction experiments were performed at low temperature.
( The dislocation width, which is widely used in all models as a characteristic parameter, seems to be worth checking in our model, although a nonlinear force has been used in the analysis. This is shown in Fig. 7, where (1940) .
